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Claim Amendments 

Please cJmenrJ r.l.-iim.s 1, i, I, 9, 14, 17, 19, and 23 as 
follows : 
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ClaixttS a$ Amended 

Wh a I i. s c 1. .^1 :i. ined .i s : 

1 . (currently /^mended) A method for improving a polyiJilicoii gaLc 
c-iic>ct rode profile to avoid projIcrcnLiai RIE cLchiiig in a 
polyijilicon gaLc clocLrode oLching process comprising the sf.e.p.'=! 
of: : 

providing a HcomicoriducLor procos^s wafer compri?:jirig a gaLc 
diciccLric iornicd over a juiiicoii subtU'-rate and a po1ys.i1 icon 
layer formed over the gate cJi el ectric; 

providing a hardmask layer over the polysilicon layer; 

p a t- tr-e i n q -^1: h « hia r dmask- ••la y «r - f ex — f-cvrmitig— gj : iLo clccLxodc: 
-^rccordi-ng—tt?— 4a- 



cnrryiriq out <y first reactive I Ion J j ion cLch (RIE) isLcp Lo 
etch through a Lhickriu?j:j of Lho hardmask layer to expose Lhe 
po 1 y y i J. i c o n I a y e r lo Term a patterned ha rd mask _f o r. f p r jp i n g . a 
.9f^t?i._?l.?i^,t,^C)de ; 
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carrying out a second I^IE step to etch through a first 
thickness portion of the pol.ysj l.i con laycor iiiclLidiiig an RF fiourcc 
power and an RF bias power; 

carrying ouL a third RTF', step to etch through a socond 
LhiokncMJMJ porl.lon of the polysilicon layer to expoifc por Lioiii^ . of 
i^ n unde rl yin g gate dielectric including tAt"-"it.^^l o ne vir u.'^ina 
lower etch power compared to the aocorid RIB step, Sciid lower 
po wer a o locLQd irom I ho group consisting of a lower Rl?' source 

power and a lower RF bias power fw>Tnpfj-rft-d-tO"'t.he f5«cond— RTE— stop; 

a nd, 

plasma LreaLing Lhe exposed gate dielectric and polyKilicon 
layer in-situ wher-ein the plasma is formed oijyonLiaiiy irom an 
incrL uourcc gixis Lo nouLraiizo an cleclrical charge imbalance -^ 
a r id/ 

carrying -out— -^otr-rb- h RIE f jLeh pj.:oce.eiS to e tch through a 
rema In i ng Ih lokn e aa of th e p o l y«i 1 1 con -layer . 

2- (original) The moLhod of claim 1, wherein the step of plasma 
LrcaLlng is carried out using 7.ero Ri^' bias power. 
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3, (current iy amended) The method of claim 1^ vrl i e r e 1 m I h e f o u 3 ^ t h 
lurlhor comprising a n KIK oyer etch pro cct;.^ .^t Lep carried out 
using 7.t^ro Rh" bias power. 

. (original) Tiic mcLhod o.Ii clcJlm 1, wherft.i.n the polyyilicon 
layer include?.^ an n-dope region and a p-doped reyion lor rorrninq 
respeoLively doped pol y??i 1 icon gate elccLrodes in parallel. 

b. (original) The method of claim 1^ wherein the RF source power 
and RF bias power are reduced .in the third RIE Step. 

6. (original) The mcLhod ol claim 1, wherein the inert gaL^ ijiource 
iy iJclecLed Irom the O^^^^U*^ consisting of argon, helium, nitrogen, 
and mixtures thereof. 

7. (currcnLiy amended) The method of clrjim 1, wherein— b-ht? I'oarth 
furM:her compri sing an RlK overetch [ [i:3j J stei:.> carried out with a 
chl.orine-f roe etching chemisLry. 

B. (oriqinal) The method of claim f , wherein the chlorine-free 
etching chemistry compriacij; HBr and oxygen. 

0. (currently amended) 'L'he method of claim 1, wVierein the second 
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and third RIE oLch steps have an etching chemi:L>Lry comprising 
coil s t i t u e n t s sel ec ted f r cm the q r o ujj _ c oii>ji>v>L inq oJ*" th e 
«ombfn?3"t-i-on""of - one- of ]lBr/Ci;^/Ox and CF/i/C.l 7./0^ * 

10. (oriyinai) The raolhod o.f. clairn .1, wherc-jiri the RF bias power 
i:j .^uippiicd aL a Iroquency of gre^iter than abouL 1 MHz adjustably 
decoupled from the R^' source power. 

11. (origiiicii) The mclhod ol claim 1, wherein thcs gcuLc diciccLric 
is sclccLed from the group consisting of Lliormaiiy grown SUh. and 
binary oxides havinq a dielectric coii::3LanL of yreater than about 
20. 

12. (original) The method of ciaiiu 1, wherein the hardmaslc layer 
i:5 GClocLod from Lhe group consisting of silicon oxido, uiiicun 
nilridO/ and tijilicon oxynitride, 

13. (original) The method of claim 1, wherein the third Kl K etch 
aLcp i:^* carried oliL with zero RF bias power applied- 

1^. (cijrrently amended) A metiiod lor improving a polysilicon gate 
eiecLrode prolilo Lo avoid preferential. HlK etching in pari-iiiel 
etching of n and p-doped polysilicon gale oiocLrodes comprisi.nq 
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the :5l:cpi5 ol: 

providing a i^cmiconductor procesii wafer compriLiing a qato 
dielectric formed over a silicon substrate and a polysilicon 
layer including n-doped and p-doped reqiony lormed over tlio yate 

dieiocLric; 

providing a hardfiiairJk layer over Ihe polysilicon lay^r; 



udrrying out a firaL reaction ion olch (Kit:) :5tcp to fttch 
tbronqh a thickncL>Li of the bardiuaGk layer to expose PprtipniLJl!! 
the polyyiiicon Jayer to the reby For Tp a pa ilieroed hard ma.i;k f or 
lormino gate el ectr ode ; 

carrying out a second RIE step to etch through a lir^Jt 
lliicknco.T. portion of Llic polysi 1 icon layer including an F^K source 
power and an Kl.-' biay power. 

carrying out a third RTF. step Lo etch through a second 




fnq -a- poly^ - itj 1 i c on 




n 



PA(X1(»22'RCVDAT1/23120(lfi 9:08:05 PM [Eastern St»^^ 



01-23-' 06 22:20 FIWM-TUNG S ASSOCIATES 



12485404035 



T-391 Pll/22 U-404 



LiiickacSiJ porLion of the pol yKilicoii layer txL_e?<p.c33e_[^^^^^ 
aa Li ii dorlyliiq gate diele ctric: inciTn± inij at — te-r^t— -one xri- using 
lower oL.ch power co mpared to th e .*:;ocond R LK steop, ^a id lower 
powgT\ g;e ^^^^^ from thcj g roup con.?-ist1 nq of a lower RF source 

pow6*:?r rind a lowp.r RF bias power eompaTed- li o Lhc oeoond —K-lE- step 
ho expose "« x--^o rL ion -^ JJ" Llie gate -dieiec-br-jre; 

then plaswi treating in-ylLu with an inert: gaiiJ plcisma the 
oxponed gate diclocLric and polysilicon iayer; using a zero RF 
bias power lo neutralise an cslccLrioal charqe iinijaiance on th e 



then carrying out an f oni?th RIC ovcroLch process to et-ch 
L.hj.ou < jh remove a remaining thicknctjtr porti ons of thcs poly ii^ii. icon 
Irjyer using a 3r.ero RF bia^* power, 

lb, (orlolnal) The method of claim 11, wherein the KF source 
power and HW bias powor are reduced in the third RIE Step. 

16, (original) The method ol claim 14^ wherein the inorl 
source is selectoKd from Lho group consisting ol argon, helium^ 
niLrogcn, and miKLu.re.? thereof. 
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17. (currently amended) Th^ tnef.hod ol claitn 1-1, wherein thft 
fourth RIE ovor (?.L-.ch is carried out with a chioriae-f ree etchiriy 
clicmifllry . 

18. (original) The mcLhod of claim 17, wherein tho chlorine-f r«e 
etchinq chemi.sLry compri.sfts HHr and oxygen. 

IL). (cjurrcnLly amended) Tliu method of claim 14, wherein Lhe 
.second and third RIE oLch steps have an etchinq chemiaLry 
3 « 1 e c t cd f rom Lho gronp consiial iiiq of HH r, C 1;?/ CFyi , and O2 
comprisiTig-H ihe comb i nj - iM on-'of - one of \ [\l r/Cl^r^B?. And CI ' W BIt^/ 0^ . 

20. (original) Tiic method of claim 14, wherein Lho RF bias powor 
ii> supplied at a frequency ol greater than about 1 MHz adjustably 
decoupled from the RF source power. 

21. (original) The method of clciim 1.4, whc-^rcin the qate 
dioloctrlc i .s selectc^d Irum the group conM;isting of thermally 
grown SiO- and binary lanthanum oxidcM; having a diciectric 
coiiiJtanL oi greater than abouL 20. 

22. (original) The method of claim 14, wherei.n the tiardmask layer 
i:5 yolocLed Irom the group conj33 sting of isilicon oxi.de, isiiicon 
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riitritie, .^ncl silicon oxyiiiLride. 

I'.i. (currexitiy umondcd) The method oi" claim 14, wherein the 
s. t iCvn<. i I. hirrd RTF. etch step is curried oot with zqto RF bias power 
appl ted. 
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